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(54) CnOCOB UEMEHTHPOBAHHH CKBA- 
>KHH 

(57) H3o6peTeHHe othochtch k 6ypeHHK> ckbs- 
>khh h npeAHa3HaneHO &jin hx ucMeHTHpoBa- 
hhh. Uejib — noBbiujeHHe KanecTBa ueMeH- 
THpoBaHHH 3a cneT npejiOTBpameHHH norjio- 



uieHHH ueMeHTHoro h 6ypOBoro pacTBopos b 

yCJIOBHHX aHOMajlbHO HH3KHX fUiaCTOBblX AaB- 

achhA. B 6ypHJibHyio h o6caAHyK> kojiohhw 
cnycKaiOT AonoAHHTanbHyK) KOJiOH«y. repine™- 
3HpyiOT KOJibueBoe npocTpaHCTBo oGcaAHoA h 
Aono^iHHTenbHofl koaohh b hx BepxHefi h 

HHWHefi HaCTflX.H 6ypHAbHOA KOJIOHHW — B 

BepxHefl nacTH. 4epe3 AonoAHHTenbHyio ko-ioh- 
Hy 3aKaMHBaK>T 6y(j)epHyio wHAKocrb, ucmcht* 

HblH paCTBOp H npOiiaBOqHyK) >KHAKOCTb. 
OflHOBpeMeHHO C 3aKa4KOH 3THX WHAKOCTeA 

Mepe3 KOJibueBoe npocTpaHCTBo Me>KAy 6y- 

pHAbHOA H AOnOJIHHTe^bHOft KOAOHH3MH B 3aT- 

py6Hoe npocTpaHCTBo npoKasHBaiOT o6jierqeH- 

HyK) WHAKOCTb. CnOCOO* n03BOAfleT HCriOAb30.- 
BaTb MHCTblH UeMeHTHblfi pacTBOp 6e3 Ha- 

no^HHTenefl h c Heo6xoAHMOH bucotoh noAi>eMa 

B yCJlOBHHX U6M6HTHpOB3HHH nOMOlUaiOlUHX 

njiacTOB. 1 ha. 



M3o6peTeHHe othochtch k GypeHHio cKBa- 
>khh, b MacTHOCTH k cnocooaM HX ueMeH- 

THpOBaHHH. 

Uevibio H3o6peTeHHA HB^neTCfl noBbiujeHHe 
KaqecTBa ueMCHTHpoBaHHA 3a cneT npeAOTBpa- 
meHHH nor/iomeHHH ueMeHTHoro h 6ypoBoro 

paCTBOpOB B yCJlOBHHX aHOMaJlbHO HH3KHX 

n^acTOBbix AaBAeHHA. 

Ha qe'preme noKa3aHa cxeiaa ocymecTBAe- 
hhh cnocofia. 

B cKBa>KHHy 1 cnycKaiOT hh>khk>k> cen- 

UHKJ OOCaAHOA KO)lOHHbI 2 H3 6ypHJ)bHOH KO- 

aohhg 3. 3aTeM 3axaHHBai0T 6y<j>epHyK> >kha- 

KOCTb, ueMeHTHblfi pacTBop H HpOAaBOMHyiO 
>KHAKOCTb. v 

noc/ie 3Toro b OypHjibHyio 3 h o6caA- 
Hyio 2 koaohhu cnycKaiOT AonoAHHTeAbHyfo 
KO/iOHHy 4, repMeTH3HpyiOT KOAbueBoe npocrr- 

pBHCTBO 06caAH0A KOjlOHHbl 2 H AOnOAHHTCAb- 
HOA KOAOHHN 4 B HX HHHCHeA MaCTH, a .3aKaH- 
MHB3HH6 6y(J>epHOA WHAKOCTH OCymeCTBAHIOT 



Mepe3 Aono/iHwejibHyio ko^ohhv 4, npHMCM 

OAHOBpeMeHHO C 3aKaMKOfl 3THX >KHAKOCTeA 

Mepe3 KOAbueBoe npodpaHCTBCx 5 6ypH,ibHOH 

3 H AOFIOAHHTeAbHOA 4 KOAOHH npOK3MHB3K)T 

o6^ierHeHHyio >KHAK0CTb. 

ripH 3tom n#n pea^H3auHH cnoco6a hh>k- 
hk)k> cexuHio 2 o6caAHoft KOjioHHbi coejiH- 
HHIOT C 6ypH^bH0fl ko^ohhoh 3 C nOMOLUblO 

pa3T>eAHHHTeJlH 6 H3BeCTHOfl KOHCTpyKUHH. B 
• HH>KHeH M3CTH CeKUHH 06caAHOH KOJIOHHW 2 

ycTanaB^HBaioT ynopHoe rHe3AO 7 (nan 6aiu- 
mbkom 8), cTon-KO^buo 9, naTpy6oK 10, 06- 
paTHbifl icaanaH 1 1. Aono^HHTenbHyK) KO^ioHHy 
b HH>KHeft Mac™ o6opyAyioT naTpy6KOM 12 
c KOHycoM, BbinojiHeHHbiM noA ynopHoe rHe3- 

AO 7. 

B BepxHen qacTH nepBbifi paA"Tpy6 060- 
pyAyior otboaom .13 c KpaHOM, a KO^bue- 

BpA 3a30p MOKAy 6ypHJlbH0fl 3 H AOnOJIHH- 

TenbHoA 4 ko^iohhsmh repMeTH3HpyK)T yn^OT- 
H6HHeM 14. B BepxHeA qacTH AonaiHHrenb- 
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Hyjo KOJiOHHy 4 o6opyAyK)T ueM e hthpobom Hoft 
ronoBKOH 15 c otboasmh 16 h 17, a Me>KAy 

OTBOA3MH BHyTpH UeMCHTHpOBOHHOft TCWIOBKH 

15 noMemaioT pa3Ae«nHTe/ibHyio npodKy 18. 
Flocjie cnycKa Aono^HHTenbHOH koaohhu 4 

BHyTpb GypHJlbHOfi KOJIOHHbl 3, COHJICKCHHW H 

repMemaauHH naTpy6xa 12 c ynopHbiM me3- 

AOM 7 Ha OTBOAaX 13 H 16 OTKpblBa K)T 

KpaHbi h uepe3 otboa 16 33K3mhb3K)t 6y- 
dpepHyio >KHAKOCTb h pacqeTHbifi o6T>eM ue- 
MeHTHoro pacTBopa, a qepe3 otboa 13 npo- 
xaqHBaioT o6jierMeHHyio wHAKOcrb (bo Ay hjih 
aapHpoBaHHyio BOAy, o6pa6oTaHHyK> xhmhhcc- 
khmh peareHTaMH — bo H36e>KaHHe o6b3- 
JIOB CTeHOK ckb3>khh) . 3aK3HHB3HHe ynoMHHyj 

TUX KOMnOHeHTOB npOH3BOA«T C paCMCTHOH 

cKopbcTbK), mto6w noAACp>KHBaTb nepen3A A3B- 
jieHHH Ha ueMeHTHpyeMbifl noMomaioiuHft 
njiad, npH kotopom norjioweHHe He nponcxo- 

AHT. 

Ho Mepe noA^eMa ueMeHTHoro pacTBopa b 
CKB3)KHHe h BbiTecHeHHw GypOBoro pacTBopa 

Mepe3 OTBepCTH« pa3T>eAHHHTeAH 6 B KOAbue- 

boh 3a3op nocTynaeT o6jierqeHHa« >KHAKOCTb, 
pa36aB^nsi BWTecHHeMbift pacTBop, chhhoh npH 
3tom ero nJiOTHOCTb h peojiorHMecKHe noxa- 
3aTenH. 

nOCJie 3BKaMHB3HHH pacMembix 06l>eMOB 

6y4>epH0fl >khakocth h ueMeHTHoro pacTBopa 

B AOnO^HHTejlbHyK) KOJIOHHy 4 Ha OTBOAe 16 
33KpWBaiOT, a Ha OTBOAE 17 OTKpbIB3K>T Kpan 
H npOAOJl>KaiOT 33K3MHB3Tb n pOA3BOMHyK) >KHA* 

KocTb ao no^iyMeHHH «cTon>, t. e. ao Tex 
nop noxa paaAeJiHTejibHan npo6Ka 18 He ca- 
AeT na cron-KOJibuo 9. 

Floane nojiyMeHH« «cTon» 33KanHBaHHe npo- 

A3BOMHOH >KHAKOCTH npeKpamaiOT, HO npOAOJl- 
>KaK)T 33KaHHB3HHe 06iierHeHH0fi WHAKOCTWO 
C Ue^bJO BWMblBa UeMeHTHOrO p3CTB0p3 H3 

3aTpy6Horo npocTpaHCTBa CKBa>KHHbi Bbime 
pa3-beAHHHTai«. 3aTeM H3 oGcaAHUx h 6y- 
pn^bHbix Tpy6 H3BJieKaK)T Aono^HHTenbHyio 
KO/ioHHy h ocrraB^niOT ckb3>khhv Ha o>kha3- 
HHe 3aTBepAeBaHH« ueMeHTa (03U). Flocne 
03U OTcoeAHHHiOT GypHjibHue Tpytfbi ot 3a- 
ueMeHTHpoBSHHOH ceKUHH h npoH3BOA«T cnycK 
h ueMeHTHpoBaHHe BepxHeft cckuhh no H3- 

BCCTHOH CXeMC 

flpuMep. B CKBa>KHHe r;iy6HHofl 4750 m 
b HHTepBaJie 4725—4700 m bckpwt norjio- 
luaiomHA njiscT. BcKpbiTHe njiacra ocymecr- 

BJlflJlOCb 6YpOBblM paCTBOpOM OlOTHOCTblO 

1300 Kr/M . ripH Hcnojib30B3HHH 6ypoBOro 
pacTBopa c TaKOH njiOTHOCTbK) nor/iotueHHH He 

npOHCXOAHT, npH yBe^HMeHHH nflOTHOCTH CBblUje 

1300 Kr/M 3 npOHCXOAHT qacTHMHoe norAOiue- 
hhc BBHAy tofo, hto nonioiu3K>iUHH nAacr 
HB.naeTCH 3KcnAyaTauHOHHbiM o6*beKTOM, to jij]h 
HaAe>KHoft ero h30ahuhh Tpe6yeTCH npHMeHe- 
HHe MHCToro ueMeHTHoro pacTBopa 6e3 Ha- 
iid/iHHTejieH. Bnaqajie onpeAenniOT Bbicory yc- 
T3H0BKK pa3>eAHHHTenH npH yCAOBHH, hto ceK- 
UHH 6yAeT 3aueMeHTHpoB3Ha mhctwm ueweHT- 

HblM paGTBOpOM C n/lOTHOCTbK) 1800 Kr/fA , 
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eCAH BblUie pa3T>eAHHHTeJ!H KOJlbUeBOfi 3a3op 

6yAeT 3anojiHeH boaoA. 

PacneT npoH3BOAflT no <J)opMy.ne 
r L(pH>— p»>) 

rAe h-— Bbicora ycraHOBKH pa3i>eAHHHTe- 
jih, m; 

i — My6HHa 3aneraHHfl norAomaiomero 
nAacra, m; 

p — njiOTHOCTb ueMeHTHoro pacTBO- 
^ pa, Kr/M 3 ; 

p^> — anoTHOCTb 6ypoBoro pacTBopa, kt/m" 

pg — nAOTHOCTb BOAW, Kr/M 3 . 

rioAcraBHB HcxoAHbie AaHHbie b <t>opMyAy, 
nojiyqaiOT /ipa 3 =2953 m. 
15 M3 npHBeAeHHoro pacneTa cneAyeT, hto npH 
Hcn0Ab30B3HHH A3HHoro cnoco6a pa3"beAHHH- 
Tenb ceKunfl mo>kho ycTaHOBHTb Ha My6HHe 
2953 m, t. e. Ha 1727 m Bwuie noAOUj- 
Bbi H30JiHpyeMoro norjiomaiomero nAacra, h 
npH 3tom He npoH3ofiAeT nor^omenHH ueMeHT- 

20 HOTO paCTBOpa npH ueMeHTHpOB3HHH. 

FlpH U,eMeHTHpOB3HHH CeKUHH HHCTblM Ue- 
MeHTHblM paCTBOpOM H3BCCTHbIM CnOCo60M pa3T>- 

eAHHHTeAb ceKUHH mo>kho 6t*no 6bi ycraHO- 

BHTb He BUUJe 100 M H3A H30JIHpyeMblM 

25 ropH30HTOM, b npoTHBHOM c^ynae npoH30iu- 
^o <5bi norJiomeHHe ueMeHTHoro pacTBopa. 

ripHMeHeHHe npeA-naraeMoro cnoco6a no3- 

BOJ1HT HCnOJIb30BaTb HHCTblH UCMCHTHblH paCT- 

Bop 6e3 HanojiHHTejiefi jxnn ueMeHTHpoBaHHH 
30 nOMomaiomHx njiacTOB, hto y^yqiuaeT KaqecT- 

BO HX H30JIHUHH. IlpH U.eMeHTHpOB3HHH nOT^O- 

maiomHx n^acTOB H3BecTHbiMH cnoco5aMH bo 
H36e>KaHHe norAOiueHHH ueMeHTHoro pacTBopa 

B03HHKaeT He06X0AHMOCTb b n pn totoba e HH H 
UeMeHTHWX paCTBOpOB C HH3KOH nJIOTHOCTbK), 

35 KOTopwe TpyAHO npHroTOBHTb b noAeBbix ycno- 
BHflx. KpoMe Toro, ueMenTHbie pacTBopw c Ma- 

JIOH n^OTHOCTbK) HMeiOT HH3KHe H30A«UHOHHbie 
H <J)H3HKO-MeX3HHMeCKHe CB0HCTB3, HTO yxyA" 

maeT KaqecTBO ueMeHTHpoBa hhh. 
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<P op My acl u3o6pereHun 



CnOCOG UeMeHTHpOBBHHH CKB3>KHH, BKAK>- 

qawiuHH cnycK b nee HH>KHeft ceKUHH o6- 

CSAHOfl KOJIOHHbl H3 6*ypHJlbHOH KOJIOHHe, 33- 

45 KaqHBaHHe b 3axo^oHHoe npocTpaHCTBO 6y- 

(J)epHOft >KHAKOCTH H UeMCHTHOTO. paCTBOpS, 
H B KOJIOHHOe npOCTpaHCTBO — npOAaBOMHOH 
>KHAKOCTH, OTAUHafOU^uCLCH TeM, 4T0, C ueflbiO 

noBWuieHHH KaqecTBa ueMeHTHpoBaHHH 3a cqer 
npeAOTBpaiueHHH noMomeHHa ueMeHTHoro h <5y- 
50 poBoro pacTBopoB b ycnOBHnx aHOMa/ibHO 

HH3KHX HAaCTOBblX A3BJieHHfi, B 6ypH^bHyK) 
H 06C3AHyK> KO^IOHHbl CnyCKaiOT AOnOAHHTeAb- 

Hyio KOAOHHy, repMeTH3HpyiOT KOAbuepoe npo- 

CTpSHCTBO OdcaAHOH H AOnOJlHHTeJIbHOH KOAOHH 
B HX BepXHefi H HH>KHefi H3CTHX, H 6ypH^b- 
55 HOfi KOAOHHbl — B BepXHefi H3CTH, Z 3aK3- 

MHBBHHe 6yq*>epHofi »hakocth, ueMeHTHoro 

paCTBOp3 H np0A3B0MH0H >KHAK0CTH OCyiUeCT- 
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ansnoT nepe3 AonanHHTenbHyio KanoHHy, npH- pmibHoft h nonojiHHTejibHofi kojiohh b 3aipy6- 
m6m oAHOBpeweHHO c 33K3MKofi 3THX HiaaKocrefi . H oe npocTpaHCTBO npoKaMHBaioT o6.nerHeHHyio 
nepe3 KanbueBoe npocrrpaHCTBO Memny 6y- wHAKOCTb. 
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